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Abstract. The complex political and social context where local and regional policies are being 
developed plays a decisive role in the development of climate change adaptation. This article examines 
the phenomenon of climate change adaptation in Dutch communities by focussing on the policy 
process of local adaptation to determine the main factors that drive policy actors in these municipalities 
to implement climate change strategies. We present our findings from a regional study in the 
Netherlands. Data is gathered through in-depth case studies and a questionnaire administered to civil 
servants in 25 municipalities. The perceptions of climate change risks significantly differ between the 
concerned sectors: water managers are less concerned, while spatial planners are most; environmental 
officers are only limitedly involved in climate change adaptation. As perceptions as well as solutions 
significantly differ among the policy domains, we call for a closer integrating (‗mainstreaming‘) of 
policies related to the environment to achieve a more sustainable adaptation process. Finally, this paper 
meets the academic challenge to study the bottom-up, empirical ‗reality‘ of the adaptation process to 
advancing our understanding of the adaptation policy process. Its improved conception of local climate 
change adaptation processes in the Netherlands could be applied to other First World contexts.  
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Introduction 
Throughout human history, adaptation to extreme weather events and changes in the 
climate was one of the primary challenges of life. Only from the Middle Ages until 
the mid-1800s, the Little Ice Age caused many severe winters in Europe, while 
average temperatures were 1-2 degrees below the current standards (KNMI 2006a). 
The current situation of yet another change in the climate is, in short, not entirely new. 
Yet it is unique that the present climate change is anthropogenic, caused by two 
centuries of industrialisation causing accelerated emissions of fossil fuels. These non-
natural roots could cause gradual shifts to which human and most natural systems can 
adapt, but could also cause more alarming abrupt changes. In both scenarios, the key 
issue is that –although surrounded with many uncertainties– climate change will 
manifest as extreme weather events that go beyond both our experience and the 
assessments we currently apply (IPCC 2007 p. 719).  
Climate change is a topical issue as its consequences are currently being 
observed in many parts of the world –despite our attempts to cut greenhouses gas 
emissions to mitigate our impacts on climate change. Among many observation 
examples of climate change are increased runoff and earlier spring peak discharges in 
glacier- and snow-fed rivers, warming of lakes and rivers and earlier greening of 
vegetation in spring (IPCC 2007, p.8). Adaptation is urged by the Intergovernmental 
Panel for Climate Change (IPCC) and is increasingly seen as important in national 
and international contexts in both the developing and developed world. In this paper, 
the concept of adaptation is defined as: ‗adjustments in natural and human systems in 
responses to actual or expected climatic stimuli or their effects, which moderates 
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harm or exploit beneficial opportunities‘ (IPCC 2001). Following Storbjörk (2007), 
we further assume that climate change adaptation (‗adaptation‘) can be implemented 
at different levels in society by both public and private actors, can be planned or 
autonomous, varies in temporal scale, and can be technological, behavioural and/or 
institutional.  
 At the local level, climate change will most prominently become apparent as 
changes in the weather pattern. Previous studies have stressed the importance of the 
local level in preparing our society for these impacts (recent examples are Amundsen, 
Berglund, & Westskog 2010; Storbjörk 2010; Aall & Norland 2005; Wall & Marzall 
2006, Granberg & Elander 2007; Wilson 2006; Glaas, Jonsson, Hjerpe & Andersson-
Sköld 2010). Locally, the climate change induced impacts will be felt and it is here 
where the largest uncertainties in scenarios on climate change are experienced as the 
current climate models that can predict up to a 6 km scale (Klein Tank & Lenderink 
2009). At the local level, furthermore, many decisions are taken affecting the local 
vulnerability (Cutter 2003). In addition, vulnerability is location-specific depending 
on social, economical and geographical conditions (Næss, Bang, Eriksen & Vevatne 
2005). Hence, it is of major importance to comprehend the local adaptation processes 
that are currently being developed in order to improve our preparedness for climate 
change. 
 The climate adaptation literature in general agrees that institutional factors for 
adaptation are both important hindrances and drivers for implementation. What is, 
however, limitedly covered in the climate adaptation literature is studying the process 
of adaptation (Lindseth 2005). The key question is how climate adaptation processes 
in local governments work, how these processes can be improved when considering 
climate change and what the major challenges are. There is, in other words, a need for 
empirical material on under what conditions climate adaptation occurs as adaptation is 
clearly context-dependent (Burton, Huq, Lim, Pilifosova & Schipper 2002; Adger, 
Brown, Conway & Hulme 2002). The argumentation is to draw lessons from current 
experiences with adaptation and to apply these lessons for the adaptation needed for 
future adaptation. Efforts have been paid to understand the local adaptation processes 
in Nordic countries, the UK and Canada (Storbjörk 2007, 2010; Næss, Bang, Eriksen, 
& Vevatne 2005; Granberg & Elander 2007; Wilson 2006; Tompkins et al 2010). 
These insights might be completed from studies on comparable states.  
This paper, therefore, discusses the process of adaptation at the local level in 
the Netherlands. We place adaptation in the broader framework of sustainable 
development by drawing in literature on environmental policy as climate change is 
considered as one of the most important aspects of sustainable development (Lindseth 
2005). Lafferty and Hovden (2003) define the emphasis on the integration of 
environmental objectives into non-environmental policy-sectors as one of the key 
defining features of sustainable development. Implementing adaptation policy, thus, 
comes down to policy integration. The study therefore included to what extend 
integration is occurring in the local adaptation process.   
In the following sections, we first discuss the role of Dutch municipalities in 
the adaptation process of the Netherlands and we explain the methods used for 
gathering and analysing our data. From a survey and additional interviews in five case 
study municipalities we were able to generate results that are being discussed the next 
section. We then discuss our findings in the light of environmental policy integration. 
Finally, we conclude with drawing some conclusions and providing suggestions for 
further study. 
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Introducing Climate Change and Governmental Responses in the Netherlands  
The territory of the Netherlands, mostly a delta with rivers running to their estuaries 
into the North Sea, is a result of a dynamic relation between people and sea-level rise 
where adaptation was always at stake. One-third of the country is located below 
average sea level and protected from sea flooding by artificial embankments and 
dunes. In this area, roughly the Randstad, is the economical heartland where a third of 
the GNP is being earned and six million people live (CBS 2009). Another third is 
protected from flooding from rivers in times high discharges. The remaining one-third 
is not flood-prone as it is located on higher grounds. The flooding risk is being 
severed by urbanization and land subsidence from the settling of peat areas. In total, 
two-third of the country runs flooding risk (Van Koningsveld, Mulder, Stive, Van der 
Valk & Van der Weck 2008) inspiring the European Environmental Agency to 
consider the Netherlands as one of the most vulnerable areas for climate change 
impacts in Europe (EEA 2006). 
 Increasing frequency of peak rains, heat waves and storms are foreseen as the 
major weather-related climate change impacts for the Netherlands (KNMI 2006b). 
These impacts are, in fact, already occurring as respondents indicate that precipitation 
patterns are changing. The Netherlands is quickly warming up and the intensity of 
extreme rain is increasing (Van Dorland, Dubelaar-Versluis & Jansen 2010). The 
2006 heat wave, for example, caused 1,000 Dutch heat-related deaths pushing the 
Netherlands to the fourth position of the world ranking of natural disasters fatalities 
recorded by the Centre for Research on the Epidemiology of Disasters (EMDAT 
2007).  
  In 2007, the national government has taken the initiative to develop a 
National Adaptation Strategy (NAS) to which the regional and local governments 
have committed. The strategy generally addresses all actors in Dutch society to start 
preparing for the impacts of climate change. In addition to the NAS, several research 
programmes started tot generate applied knowledge eon the impacts of climate change 
and the possibilities for adaptation. One of the methods is the predefined hotspot, 
which are case studies with particular geographic, economic or natural conditions 
where scientists and practitioners cooperate.  
 Climate change in the Netherlands is generally framed as a water issue, and 
solutions are sought in technical methods such as water storage and dyke 
enforcement. The NAS mentions the increasing flooding risk a one of the major 
challenges: 
 
―The climate will radically change in the coming centuries. Sea level rise, increasing 
river discharges and periods with extreme precipitation will bring far-reaching 
consequences for the River area and the lower coastal areas. The increasing flooding 
threat makes our country one of the most vulnerable areas in Europe” 
(VROM 2007, p. 3). 
 
Furthermore, the NAS underlines that the Dutch have to get used to the increasing 
flooding risk as the government can not promise complete safety: 
 
―Absolute safety and certainty can never be guaranteed. That awareness is 
increasingly broader present. It can never be excluded that dykes or dunes 
somewhere collapse, or that road or railway traffic stagnates due to extreme weather. 
We do not precisely know how extreme the conditions in the Netherlands will be‖ 
(VROM 2007, p.9) 
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The process of adaptation is considered to be a spatial issue (VROM 2007) lead by 
the Ministry of Infrastructure and the Environment. Following that line, Dutch 
researchers have already proposed to aim at ‗climate-proofing‘ the Dutch delta when 
reducing future flooding risks by applying durable infrastructure and other large-scale 
innovations such as the Hydrometropole (Kabat, Van Vierssen, Veraart, Vellinga & 
Aerts 2005; Van Drunen, Leusink & Lasage 2009). Yet technical solutions to prevent 
us from future flooding are not the problem, argue Tol, Van der Grijp, Olsthoorn and 
Van der Werff (2003), the difficulty is the implementation of such structural solutions 
as the current institutional situation only allows for incidental solutions. Directional 
approaches, in other words, could come from governance studies. 
 Particular national-local regulation on adaptation has not been found in the 
Dutch situation, but some adjustments could be recorded. Spatial planning procedures 
have recently been adjusted to better cope with water. Examples of this are the 
flooding paragraph that now needs to be included in land-use planning for flood prone 
areas, and the Water Assessment that secures sufficient discharge and storage of 
precipitation. The national-initiated Water Assessment added an additional layer to 
the local planning process ensuring that water would always be considered in future 
infrastructural and building projects. 
 Dutch municipalities
†
 are responsible for many policy domains that should 
consider direct climate change impacts: public health, spatial planning, urban water 
management, tourism and recreation, local economy, infrastructure and safety. A 
previous study, however, observed that as climate change in the Netherlands in 
general is framed as a water problem ‗releasing‘ the other policy sectors from the 
responsibility to pick up the issue (Van den Berg, Lafferty & Coenen 2010). The 
Association of Dutch municipalities has committed to the national climate ambitions 
when signing the national mitigation plan and it is also one of the governmental 
partners in the NAS project. 
 Dutch water management is a governmental issue, divided between the 
national government (responsible for nationally-important water ways), the regionally 
operating province (surveillance of lower-level governments) and water board 
(responsible for the water system within their geographic borders) and the locally 
operating municipalities (responsible for urban water). The water boards in particular, 
an extraordinary separate governing layer originating from the Middle Ages, are 
solely responsible for water management. Water management is here understood as 
the structures that care for precipitation discharging including the sewer system in 
urban areas, and the prevention of flooding events.  
 By contrast, the preparations for flooding –and the actual crisis management 
in case of a flooding event– are part of the safety sector. The safety sector, headed by 
the Ministry of Safety and Justice, was until recently caught up with improving 
                                                 
†
 The Dutch system uses the method of decentralised government in which the lowest possible 
government implements particular issues (Gupta, Lasage & Stam 2007). For these implementation 
tasks, the Dutch municipalities gain about 80% of their local incomes from the state through the 
Municipality Fund. This degree of national-local support is the highest in the EU, with the exception of 
Malta which hardly has a local level (CBS 2008).  
The close national-local ties are further illustrated by the Napoleonic heritage of mayor as well 
as heads of the province still being appointed by the Queen. These state-officers are responsible for 
safety and public order, and act as manager in case of a crisis or disaster. The municipality is the major 
implementation government, considered to be the level closest to the citizens and businesses. This logic 
is also used in the National Adaptation Strategy referring to municipalities being the perfect bodies for 
example-setting and local promotion (VROM 2007). 
 6 
cooperation and safety assessments as a result of two dramatic fire-related events in 
Enschede (May 2000) and Volendam (New Year‘s Eve 2000/2001) resulting in 
dozens of fatalities, and many more injured. The sector now runs a national Risk Map 
and is establishing of a new regional system of Safety Regions throughout the 
country. Flooding is part of one of the eighteen predetermined risks where a region 
prepares for, and is only covered in a plan when the risk is relevant for the area. In 
practice, the link between climate change adaptation and the existing safety structures 
is hardly made.  
Approaching the Local Adaptation Process 
As the adaptation literature is still improving our understanding of climate adaptation 
as an institutional phenomenon, the methodology of case studies is selected as it is an 
effective strategy for theory development (George & Bennet 2005, p. 78). Primarily 
being an inductive approach, case studies allow us to jointly developing a general 
theory as each of the case studies can serve as a building block adding to increase our 
understanding of the phenomenon. Next to case studies in Norway, Sweden, the UK 
and Canada (Storbjörk 2007, 2010; Næss, Bang, Eriksen, & Vevatne 2005; Granberg 
& Elander 2007; Wilson 2006; Tompkins et al 2010), this paper now adds a Dutch 
‗building block‘ to the climate adaptation literature.  
Our study was conducted within the borders of Overijssel. This region, located 
towards the north of the Netherlands, has several features making this area relevant to 
study. The area accommodates low-lying riverbeds, polders and marshland in the 
west. The IJssel River runs through this area towards its estuary into the former 
Zuyder Zee, which is now a dammed up freshwater lake. The flood-prone territories 
along the IJssel are protected by dykes that are designed to withstand water levels 
occurring once per 1,250 years. To the east, the land exists of elevated sandy grounds, 
and occasional lateral moraines that were formed in the Ice Ages. This area faces 
drought problems during hot summers, and has recently experienced local flooding 
due to abundant rainfall flowing to low-lying parts. In the Overijssel region, most 
municipalities have a rural character and are relatively thinly populated compared to 
Dutch standards, having rather large territories and accommodating rather limited 
amounts of people. Exceptions to this profile are the urban municipalities of 
Enschede, Deventer and Zwolle, of which the latter two are located along the IJssel in 
the west, and the first borders Germany in the east. The full province of Overijssel 
accommodates 1,130,380 inhabitants (the Netherlands houses 16 million people in 
total), and comprises 3,420,86 km² (the Netherlands counts 41,528 km² in total). 
The study area includes several governing bodies, that all have distinct 
responsibilities. The highest body in the governing hierarchy is the province, 
governed from the city of Zwolle, where the Provincial Council, the Provincial Board 
and the Provincial administration are seated. The province supervises several local-
implemented policy domains, such as safety and spatial planning. Based on the Law 
on Common Arrangements (in Dutch: WGR), Overijssel is subdivided in two supra-
local bodies (‗Regions‘) carrying out a selection of local tasks for the municipalities 
that constitute the Region. Its tasks have recently been extended with the emerging of 
Safety Regions. In the west of the province, the IJssel-Vecht Region used to be 
concerned with environmental issues, safety and public health. Today, the Region is 
discontinued, and its safety and public health parts have been transferred to the 
IJsselland Safety Region and IJsselland Municipal Health Services. In the east, the 
Twente Region is concerned with issues such as public transport, recreation, safety 
and health. The newly established Twente Safety Region is accommodated within the 
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existing Twente Region structures, such as offices are shared. Roughly operating 
within the provincial borders, the area also houses two water boards: Groot Salland, 
and Regge en Dinkel. These governing bodies concern for issues like regional 
flooding, water quality and water storage. At the lowest local level, Overijssel 
compromises of 25 municipalities, and this is the level that we primarily studied. 
We selected a multiple-methods approach for gathering data. We first aimed to 
generate a better picture how local civil servants in our study area would perceive 
climate change, related risks, what their current actions were and how they perceived 
the relation between mitigation and adaptation (Van den Berg 2011). Based on an 
earlier study (Van den Berg, Lafferty & Coenen 2010) we decided to also differentiate 
into policy domains, as we assumed that this would make a strong difference. In order 
to generate a dataset that would include all variables, we decided to conduct a 
questionnaire among the 25 municipalities. Our respondents, policy advisors in the 
areas of the environment, water and spatial planning, are the local actors who do not 
only prepare but also often initiate policymaking. We were provided with their 
contact details from the water boards and the province. We invited eighty civil 
servants, and received seventy completed questionnaires.  
 Having a clearer picture now, we then decided to complete the picture with 
case studies of the adaptation policy process in Overijssel municipalities. A case study 
approach was selected as it allows us to go ‗into‘ the local reality concerning the 
adaptation process. Less appropriate perhaps for generalisation as such, a set of case 
studies can be relevant for theory-building purposes (Wilbanks & Kates 1999). When 
selecting our cases, we preferred to discern the dimensions of institutional capacity 
(operationalised as population size) and recent experience with extreme weather 
events as we assumed that these two conditions would significantly influence the local 
‗action level‘ for adaptation. This led to a case selection based on the typology as 
illustrated in Table 1.  
 
Table 1 Matrix with Case Selection Typology 
 
 Experience with extreme 
weather events  
- + 
Institutional  
Capacity 
- 
Wierden Kampen 
Rijssen 
+ Zwolle Enschede 
 
The cases selected were two cities (Zwolle and Enschede) and three rural 
municipalities (Wierden, Kampen, Rijssen). One urban case and two rural cases have 
a particular profile regarding inundation, as they have experienced local inundations –
and face increasing risk in the case of Kampen. The varying conditions, in terms of 
capacity and experience, enable us to define some major conditions urging 
municipalities to act. Having already experienced flooding could be a strong driver 
for significant institutional changes (Næss, Bang, Eriksen & Vevatne). 
 We studied policy documents and interviewed seventeen civil servants at the 
case municipalities and the two Safety Regions using an open-ended questionnaire 
having semi-structured conversations that were recorded. The interviewees were 
identified by the water boards and the province as the key person for a particular 
policy area: being water, spatial planning or the environment. In the five cases study 
municipalities, we spoke with ‗water people‘ and ‗spatial planning people‘, and in 
some cases we also interviewed the environmental officer, or the policy advisor on 
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external safety. The people we interviewed were responsible for policy making on a 
particular domain. They usually had a related background from their bachelor‘s or 
master‘s, and would now be working on one or more projects that included climate 
policy. Most interviewees, particularly from the larger municipalities, indicated to be 
triggered from the interview, and expressed the wish to pay more attention to the topic 
within the organisation. 
Our main interests in the interviews were to investigate how municipalities 
perceive climate change and the related risks, and how they are actually preparing for 
future impacts. In our cases we zoomed in on a new residential area within the 
municipality‘s borders to understand local possibilities for adaptation implementation. 
The questionnaire results confirmed that most municipalities were active in adaptation 
to climate change impacts, and that most implementation was being applied in new 
spatial projects. The presence of actual implementation of adaptation measures was 
relevant for us as we also aimed to include driving factors in the adaptation process. 
Characterisation of the five selected cases 
Rijssen-Holten. The Rijssen-Holten municipality (established in 2002 and medium-
sized with 37,000 inhabitants) is located between two lateral moraines which slopes 
cause running water in case of high precipitation. In 2002, the municipality 
experienced three extremely intense showers causing 400 houses to flood. A thorough 
review of the local water system followed resulting in additional storage, smart 
discharging and increasing sewer capacity. The municipality is governed by a 
collation of Christian-democrats, labour and a local fraction. Rijssen is known for its 
significant number of orthodox-protestant inhabitants. After the textile industry 
declined, the two little cities Rijssen and Holten in the municipality have attracted a 
flourishing local economy based on transport, services and building.  
 
Zwolle. Located on the merge of the Sallandse Weteringen waterways and the IJssel 
river, Zwolle (larger city with 120,000 inhabitants) has a historical district enclosed 
by open water. Newer residential districts were build closer to the IJssel, and in flood-
prone areas to the north. The flooding of the city has been reduced with a sluice 
delivered in 2007 that now prevents the city from high water levels from the 
IJsselmeer Lake. The city has developed a thorough Sustainability Vision document 
that is now being applied in two spatial projects. Governed by a coalition of labour, 
Christian-democrats and the liberals, the city has a strong focus on services in its local 
economy.  
 
Enschede. Conveniently located ‗high and dry‘ on the slopes of a lateral moraine on 
the border with Germany, the largest city of Overijssel (160,000 inhabitants) 
nevertheless experienced flooding caused by extreme precipitation in 2010 when 
some parts of the city had to catch the water from higher-located areas. The 
municipality is now aiming at restoring the old network of creeks that was damaged 
by urban growth and textile factories absorbing most of the water for their production 
processes. The city, governed by a coalition of labour, liberals, Christian-democrats 
and a local fraction, houses a university, the regional football club and many 
university-related spin-offs.  
 
Kampen. Being an old Hanze centre, Kampen (50,000 inhabitants) has a historical 
centre with medieval warehouses and a characteristic river front facing the IJssel. 
After severe river flooding in the south of the country in 1993 and 1995, also in 
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Kampen the protection level from river flooding was increased including the 
restoration of the historical embankment that crossed the city -and even cuts through 
houses. The new flooding protection is now yearly tested by the voluntary High Water 
Brigade. The municipality, governed by a coalition of labour, Christian-democrats 
and liberals, faces the complex project of the Bypass Kampen within its borders 
which entails the construction of an artificial river mouth to the IJssel River. Initiated 
by the national government, Kampen now has the opportunity of realising a large 
residential district on the newly created IJssel riverbank. 
 
Wierden. The Wierden municipality (24,000 inhabitants) mostly includes ‗easy‘ rural 
territory, yet its building activities in the marshy lands of Zuidbroek forced them to 
take additional measures to cope with the effects from a changing climate. In the 
developing stage, the municipality and the water board were arguing about the best 
measures, but they finally agreed on the best solution. The municipality, governed by 
a coalition of Christian-democrats and a local fraction, is joining forces with a hotel-
chain to realise a low-emissions hotel within its borders. 
Preparing for Climate Change in Dutch Communities 
From the case studies, three challenges for governing climate adaptation at the local 
level by water and spatial planning are particularly illustrated here. The first concerns 
the varying perceptions of climate change. The second challenge focuses on the 
question of actual adaptation actions by analyzing what measures are currently being 
implemented in the case study municipalities and what factors could be observed as 
driving conditions in the adaptation policy-making process. The third challenge of 
bridging the sectoral cleavages that exists between the various sectors responsible for 
impact-sensitive policy domains. This challenges touches upon the key question of 
responsibilities in the distribution of roles between the national, regional and local 
authorities.  
Perceptions of climate change  
A key aspect of climate change is the perceptions that people –thus the actors 
composing a municipality administration– have about the risks connected to climate 
change. The general public appears to be rather concerned with climate change, rating 
it as one of the four major environmental concerns in the 2005 Eurobarometer study 
(Wilson 2006). In our survey, the majority of the respondents proved to be concerned 
as well, both on the urgency and importance of climate change as a policy issue (Van 
den Berg 2011). Further, the survey revealed that the three study areas (spatial 
planning, water management and environment) have quite different perceptions about 
risks caused by climate change, and the major barriers and drivers for implementation 
(Van den Berg 2011). In general, the spatial planning officer perceives climate change 
related risks more real than do the respondents from water and the environment. The 
latter two have quiet similar perceptions. When asking for the trust respondents have 
in the degree of preparedness of the municipality, the ‗cleavages‘ between the sectors 
shows again. It is remarkable to observe that the servants responsible for water have 
more trust than their colleagues from spatial planning and the environment. This 
probably is related to the space of action one has: the water civil servants are already 
concretely adapting the local sewer system, while the environment is far less 
concretely active on mitigation. It is remarkable also that spatial planners judge their 
trust relatively low, but from the interviews we learned that also they are not so active 
in the actual adaptation process, as this in generally is a local water issue. 
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From the interviews, a more nuanced picture was revealed. Several interviewees 
indicated that they have doubts about the impacts of climate change, and whether 
urgent action should be the best strategy. These sceptics indicated that the preferred to 
wait a while so impacts could manifest and that the best possible actions would have 
become clearer. In three of the five cases new risks are either predicted, experienced 
or have become part of the political debate. Zwolle faces increasing ground water 
levels in case the national government decides to elevate the water levels of the 
IJsselmeer Lake. The implications of this raising groundwater level are rather 
uncertain, and could become topical soon. In Enschede, and the Twente region more 
in general, groundwater levels are already occurring, but the exact explanations for 
this raising are uncertain. It could be related to changing climate conditions. In 
addition, in Enschede the 2010 rains have caused a strong awareness of the problems 
caused by increasing quantities and frequencies of precipitation. In Kampen the 
flooding risk was tackled by the restoration of the old dam through the city centre, yet 
is has become prominent again as the national government appointed to decisions that 
affect Kampen directly. Both the creation of the Bypass and the elevation of the 
IJsselmeer Lake were, according to the policy documents, directly inspired by climate 
change. 
Actual adaptation actions  
While adapting existing infrastructure, residential and business districts and green 
areas to the future impacts of climate change are rather complex and thus unlikely, 
anticipating on these impacts in newly planned districts could be considered less 
complicated and thus more plausible. Following this logic, we included a focus on 
new residential districts in our case studies. Not in all cases these new districts have 
already cut the first sod, and the age of deliverance varies (Table 2). 
 
Table 2 Adaptation Actions in the Case Studies 
 
Case Adaptation Action Policy areas  
involved 
Deliverance  Triggering 
factors 
Seen as  
adaptation? 
Enschede Wadis in Ruwenbos 
area to keep 
precipitation in for 
hydrological and 
recreational reasons 
Water,  
Spatial  
planning 
End 1990s Geographic
al 
conditions; 
Official 
initiative 
No 
Rijssen-
Holten 
Review of the water 
system in Rijssen city 
to prevent future 
flooding 
Water  2002-2009 Extreme 
weather 
event 
No  
Zwolle Sustainability Vision to 
be implemented in 
residential districts 
Stadhagen and Dieze-
Oost 
Spatial  
planning, 
Environment 
From 2011 Official 
initiative 
No  
Kampen New residential districts 
scheduled in the areas 
of the Bypass: ‘Climate 
Dyke’ and artificial hills 
(terpen) 
Water,  
Spatial  
planning 
From 2018 National 
policy 
Yes 
Wierden Additional water 
storage in residential 
district Zuidbroek 
Water,  
Spatial  
planning 
2008-2013 National 
policy 
Partially  
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In all the areas mentioned, the water system is or will separately being constructed 
where rainwater treatment is disconnected from the sewer system. In the area of 
Ruwenbos in Enschede an open water system with wadis was still rather avant la 
lettre when these measures were taken in the late 1990s, but the technique is now 
common throughout the country for new spatial projects. This technique, however, is 
not automatically an adaptation action, as the method primarily saves purification 
costs at the sewage treatment plant, prevents problems caused by drought and enables 
cities to absorb the increasing quantities of precipitation that already are being 
recorded.  
 As we included past experience in our case selection, we could study what 
difference this condition would make on local adaptation practices. In two cases 
(Rijssen-Holten and Enschede) experience with extreme rain quantities were 
mentioned to have caused a particular focus on preventing these impacts in the future. 
In Rijssen-Holten the local water system was thoroughly reviewed and additional 
storage was created after heave rains in 2001 and 2002. In 2001 three exceptional 
heavy rains struck in one month and flooded 400 houses. Climate change was, 
however, not directly an issue in this adaptation process, according to the officer 
carrying out the project: “After the third shower we had to act. (…),[yet] climate 
change was not an issue” [interview Rijssen-Holten].  
 The geographic profile of the municipality was seen a more likely 
explanation, as the logics of it would favour future troubles. In the case of Enschede, 
exceptional rain quantities running from the slopes awoke the civil servants 
responsible for spatial planning and the sewer system. Weak spots were now easily 
visualized inspiring them to speed up the process of preparing the city for increasing 
rain quantities. In both cases, the post-event actions were not taken in isolation, but 
were rather prepared before the event and then accelerated implemented. The event 
was, so to speak, the window of opportunity that brought the streams of political will, 
experienced problems and possible solutions together. In the cases of Zwolle and 
Kampen, the risk of flooding is rather relevant, and quite clearly present in the heads 
of the spatial planners and water officers. They experience that they need to quantify 
the flooding risk in each new zoning plan, and in Kampen it can even be difficult as 
the municipality ―legally is not allowed to build anywhere” [interview Kampen] 
because of the flooding risk. 
It is remarkable to observe a great need for applicable knowledge and the lack 
of effective solutions-finding within the organisation. To bridge the gap between 
available knowledge and feasible policy choices, consultants are now hired to 
translate knowledge, to develop scenarios and to draw maps that visualize possible 
climate change impacts. For mitigation, these consultants come up with scenarios, 
numbers and choices. They are the ones that preselect existing insights and translate 
them for the municipality using their own perceptions. It is quite uncertain where 
these consultants get their information from. Regarding capacity, it is clear that the 
developing an effective climate strategy requires particular skills and knowledge not 
being present at the municipality organization. Or could it also be that the topic is of a 
particular load, requiring an external party to come up with ―answers‖? 
 In the interviews upcoming budget cuts sometimes came up, as this will also 
affect the number of officers. Still it was not considered to affect the climate 
ambitions, as they were also recorded in the coalition agreement of the local 
government. The economical situation could even have its advantages, following one 
interviewee, as it could force parties to seek for cooperation in order to spread risks 
and costs. Regarding the new right-wing national government that quite recently came 
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into office focusing on other issues than climate policy, another interviewee even saw 
some positive sides from that there: the local government could, as a response to the 
national level, become even more ambitions in its climate strategy. 
Local motivations for climate policy are strongly inspired by the motivations 
of a single civil servant, and the fact that there should be concrete problems to solve 
in order to get political attention and some funding allocated to the topic: “We need a 
problem to start the policy-making process” [interview Rijssen-Holten]. Subsidies 
then help convincing the local Council when new policies are initiated, as they 
remove the argument of having no money left for new plans, but these are only 
temporarily. Furthermore, a platform for knowledge-exchange is crucial. Respondents 
indicate that their local networks are their primary channel for knowledge. The 
regional authorities in Twente represent a widespread web of networks enabling 
Twente servants to easily contact their neighbouring colleagues to exchange best 
practices and share risks. In IJsselland, the other Overijssel region, such networks do 
not exist, and inter-municipality contact is rather absent. The local institutional 
context can even inspire these civil servants, as is shown in the hands-on mentality in 
Rijssen-Holten which challenges civil servants to come up with new ideas. The 
geographical conditions of a municipality make a difference, as the hilly-shaped cases 
Enschede and Rijssen-Holten have had precipitation problems already forcing them to 
revise their local water systems. Still also the other three cases are active in adapting 
the water system mostly inspired by new regulation and a shift towards saving and 
efficiency by resulting in –gradually- adjusting the water system.  
 Throughout the study, there is the clear difference visible between the larges 
cases at on hand and the rural cases at the other. In our case selection we have 
differentiated this as high-institutional capacity cases and low-institutional capacity 
cases. Officers at smaller municipalities has a more narrow focus than the larger 
cities, and particularly in the smaller communities the focus lies on what needs to be 
done in stead of what could be done. This is directly connected to the matter of 
capacity, as smaller cases have limited manpower and means, while the tasks are 
similar to a larger case‘s. As a method for putting adaptation at the local agenda, 
however, respondents from both large and small municipalities indicate, would be the 
implementation of centrally arranged norms forcing municipalities.  
Bridging the sectoral cleavages 
We have considered the departments of spatial planning, water and the environment 
as the three most relevant sectors for climate policy. We define climate policy quite 
broadly, including both the mitigation and the adaptation strategies of a municipality. 
In the local reality, however, climate policy is almost always automatically translated 
into mitigation policy, which could then be further narrowed into CO2 reduction, and 
perhaps renewable energy production. Without any interference from our side, 
interviews about local climate policy would have ended up with talks with solemnly 
environmental officers and energy coordinators. We have therefore also organised 
interviews at other departments in order to see our wider definition in practice.  
 Generally, the investigated sectors work rather separately and independently 
within the municipality organisation, each having their own role within the 
organisation. The environmental department/officer and the water advisor usually are 
somehow connected to the spatial planning department, with the spatial planning 
department being the mediating domain. The water and spatial planning interviewees 
were in regular contact, having experienced many joint projects where water and 
spatial planning met. Most recently, projects in existing residential concerned 
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disconnecting the precipitation discharge from the sewer system are quite common. 
This was mostly a single water job, while in the development of spatial planning 
projects the domain of water and spatial planning without exception join forces. The 
water sector is, through new national and EU regulation
‡
 heavily involved in 
‗upgrading‘ its water system, generally involving the creation of additional water 
storage. Preparing for climate change is thus highly on the water agenda –if not the 
most important issue. 
 The environmental interviewee sometimes participates in spatial projects, 
being a local specialist gathered by spatial planning for a multidisciplinary project 
group preparing the new area. The environmental responsible then has the role to 
bring in his or her expertise (via their network) about renewable energy and 
sustainable housing construction. In the smaller municipalities, the environmental 
officer is less involved in spatial planning, as small-scale mitigation usually entails 
networking with local business on saving energy and realising renewable energy 
sources, a job that more requires an economical than a spatial planning focus. The 
water domain –quite specialist requiring an engineering background– is staffed by one 
or a few more people responsible for the sewer system. They calculate precipitation 
scenarios, design the future sewer system in new residential districts and indicate how 
much storage should be provided in new and existing building sites. This is the area 
were climate change adaptation takes place already –although the concerned officers 
usually does not perceives this as climate change action and certainly not as any form 
of climate policy. Spatial planning does not automatically consider climate change in 
their planning. They gather their information from specialists from the organisation, 
of whom only the water advisor experiences increasing rainfall in the sewer system 
causing local flooding and increasing purification costs. In addition, spatial regulation 
now forces the consideration of water in spatial designing. And moreover, the water 
board now summons municipalities to create rain water storage within the urban 
borders to be better prepared. 
 We indirectly included safety and civil protection in our research. It appeared 
that the respondents from the two newly being established Overijssel Safety Regions 
were highly involved in preparing for climate change impacts: both the flood-prone 
west as well as the elevated east of the province include the relevant climate change 
impacts in their regional risk profile. The Safety Region lacks a strong political profile 
as a networking body consisting of a small body of advisors that advise the mayors 
representing their municipality. Respondents indicated that, being ‗freed‘ from the 
political pressure climate change impacts could be discussed in a more independent 
setting without being too much distracted by the issues of the day. Almost all 
interviewed servants indicated that setting a broad theme like climate change 
adaptation on the agenda –or consider it in policy planning- was much hindered by the 
fact that other issues needed attention. Perhaps the system of Safety Regions could be 
a bridging institute. 
Conclusions 
This study focused on how a selection of Dutch municipalities is currently handling 
the phenomenon of climate change adaptation in their policies. We particularly 
studied the policy domains of water management and spatial planning as these sectors 
                                                 
‡
 These new challenges are: 1) the ‗wateropgave‘ that enables water boards to make spatial claims for 
water storage, 2) the expected broadening of the obliged local sewage plan, the implementation of the 
EU Framework Directive, the Water Assessment that secures the consideration of water in new spatial 
projects and the new Water Law replacing eight previous laws. 
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are the leading policy areas where adaptation to the climate is being implemented, and 
where adaptation to climate change is most likely. Interestingly, we found that by far 
the water sector is leading in climate adaptation both national and local. 
Paradoxically, although leading there also an abundance of national regulation and 
arrangements that underline the importance of water management. We further found 
that most adaptation measures in our case study area are taken within existing policy 
structures. 
Climate change adaptation framed as a policy integration issue 
The link between the broader concept of sustainability and climate change adaptation 
is hardly made. Particular in the smaller communities, the sector approach is very 
clearly present, meaning the environmental officer focuses on mitigation, the water 
officer on disconnecting precipitation discharges –sometimes in relation to climate 
change- and the spatial planner on spatial development in relation with water. 
―Sustainability‖ could be used as a concept, but this usually comes down to a set of 
mitigation ambitions. In the larger cities, the environmental, water and spatial 
processes comes together in the development of new residential areas following a 
particular ambition, and officers is realizing that they more and more need each other. 
In these cases, the environmental officer usually is the mediator (or the one who 
unites), while the water officer is the one with exclusive expertise and serious 
problems and solutions, and then the spatial officer realizes that the integration can be 
materialized in the processes he manages. 
All interviewees are familiar with climate change and some of its general 
effects, but only a few lay direct links between climate change and adaptation. 
Particularly the officers from the environment have a focus on sustainable 
development what they mostly translate into CO2 reduction. The officers from local 
water management, generally responsible for the sewer system, focuses on the current 
trend in disconnecting rain water discharges from the sewer system, and this is not 
always presented in relation with clime change adaptation. Only in the larger cities 
Zwolle and Enschede both ‗worlds‘ have found each other and do they aim at an 
integral approach –in Zwolle this approach is already being implemented, in Enschede 
it is still in the very beginning. In both cities, the officers meet and confirm the picture 
that cooperation would be logical. In Zwolle and Enschede conditions are present 
explaining why in other areas, such as in Utrecht and Zuid-Holland, separate so-called 
Climate Ateliers emerged to find integral solutions for spatial projects that combined 
various scenarios on climate change and demographics. In the smaller cities, by 
contrast, officers have a strong sectored focus in which they concentrate on their own 
task. Mitigation here is strongly separated from spatial planning and water, where 
adaptation is clearer present. In these smaller communities, specialists spread through 
the organization are being consulted by the spatial planners in project groups on a 
particular spatial project, such as a new residential district.  
 
We could draw some major conclusions from the paper. First, no clear national policy 
incentives are currently driving municipalities to improve their climate preparedness, 
let alone their climate change preparedness. Stronger policy enforcement –perhaps 
also law reviewing- would support the actual implementation of front-running local 
adaptation plans and inspire more lagging local authorities to start taking up the issue. 
Second, extreme weather events such as local flooding spur local authorities to adapt 
to systems to prevent future impacts. They do, however, only very recently include 
climate change in this climate adaptation process. Third, the policy sectors primarily 
 15 
concerned with climate change adaptation show strong variations in their perceptions 
of climate change risk, their preferred follow-up steps and their actual solutions. 
Adaptation, as perceived by the three domains, is only one of many urgent issues. 
 These variations can be bridged, as show in the two larger urban cases. Here, 
some servants have –either institutionalised or not- developed ideas on integrating 
their working fields in order to aim at more sustainable solutions. These initiatives, 
however, were only limitedly observed. In the three smaller cases variations between 
the studied policy sectors show actual gaps in policy-making. This situation contrasts 
to the fact that the smaller cases are able to act quicker than the urban administrations 
and, in that way, are more adaptive. Still the smaller cases show strong responsive 
behaviour, stressing the fact that acute problems are ‗needed‘ to initiate a 
policymaking process and openly having a wait-and-see attitude towards new policy-
making.  
 The newly established Safety Regions could –partially- grow into an 
important bridging factor addressing the safety-side of climate change in the 
municipality. In the local water sector the level of adaptation was rated as the most 
active. This could –urged by national and EU regulation- be explained by the fact that 
municipalities already have to cope with the gradual development of increasing 
quantities of rain. Problematic, however, will be the manifestation of shock effects 
that will surprise municipalities. Then the issue of adaptive capacity is really being 
challenged. 
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